Background: There is a steady increase in the prevalence of chronic kidney disease (CKD) in the United States. Primary care physicians (PCPs) can engage in strategies that are proven to be effective in reducing the progression rate of kidney disease. The National Kidney Foundation has released evidencebased guidelines called the Kidney Disease Outcome Quality Improvement Initiative (K/DOQI) that detail these strategies. No information exists regarding adoption of these guidelines in primary care.
Background
Chronic kidney disease (CKD) and end stage renal disease (ESRD) are steadily increasing in both incidence and prevalence in the United States.
1,2 The number of Americans that have substantial kidney impairment has risen to more than 8 million. An additional 10 million people are estimated to have proteinuria, a potential harbinger of future kidney disease.
Epidemiologic studies estimate that there are currently over 20 million people in the United States in various stages of CKD. [3] [4] [5] The incidence of people developing ESRD has increased annually by 6% to 8% and is projected to reach over 600,000 people by 2010. 6 For every patient today who needs renal replacement therapy and has ESRD, there are 20 to 30 patients with some degree of renal impairment who are in danger of progressing to this point. 7 With the aging of the population and the increasing incidence of obesity, hypertension and diabetes, the number of individuals at risk for CKD will continue to rise. 8 In 2003, the American Heart Association released a statement that CKD is a major risk factor for coronary disease. 9, 10 Furthermore, 2 recent studies demonstrate that the risk of death and cardiovascular events in people with coronary artery disease are directly related to the degree of renal dysfunction.
verting enzyme inhibitors (ACEI) and Angiotensin receptor blockers (ARB) are particularly effective in protecting the kidneys. 15, 16 Treatment of the anemia that commonly occurs with CKD with erythropoietin-stimulating proteins has also been demonstrated to improve quality of life and delay the progression of the disease. 17, 18 A database of unpublished insurance claims data estimates that over 60% of all patients with CKD are treated exclusively in the primary care office. Using evidencebased guidelines, primary care physicians (PCPs) will be able to detect, monitor, and treat early kidney disease, thereby reducing mortality and improving quality of life for their patients. The National Kidney Foundation (NKF) has recently released evidence-based guidelines to increase awareness of these secondary prevention strategies in the care of CKD. 19 In these guidelines, published by the Kidney Disease Outcome Quality Initiative (K/DOQI) Advisory Board, estimated glomerular filtration rate (GFR) is the recommended CKD screening/diagnostic test, as opposed to the more commonly used serum creatinine. 13 These are the only known evidence-based guidelines for pre-dialysis CKD care (http://www. guidelines.gov); (the Veterans Affairs guideline reads more like a basic "how-to" teaching manual), and they are rigorous in describing the level of evidence and validity of their recommendations. The estimated GFR has been proven to be a more accurate measure of kidney function than the standard serum creatinine and can be used to both diagnose and stage the severity of CKD. 20 The formula involves the age, sex, race, and serum creatinine of the patient. The PDA tool MedCalc contains this formula, and a tool can also be downloaded to a computer or PDA from the National Kidney Disease Education Project (http://www. nkdep.nih.gov/). This website is a very valuable link for the PCP to learn how to diagnose and treat CKD in an evidence-based manner. A literature search using the keywords "chronic kidney disease" and "primary care" revealed no articles that describe how well PCPs are doing in incorporating this guideline into practice. Because CKD is a growing public health issue whose natural history can be changed with early intervention, we decided to conduct a qualitative exploration of common knowledge and practices of PCPs in the diagnosis and treatment of CKD.
Methods
This study involved individual in-depth interviews with a target sample of 10 PCPs recruited from 10 different practices affiliated with the Upstate New York Practice-based Research Network (UNY-NET), which encompasses 50 practices. A "typical case" sampling strategy that "focuses directly on the ordinary and usual," was followed. 21 22 A research assistant trained in qualitative data collection interviewed all the physicians in their offices for approximately 1 hour. The questions pertained to the physician's definition, diagnostic pattern, monitoring, severity assessment, treatment modalities, knowledge of national guidelines, and referral criteria for CKD. All the interviews were audio recorded and transcribed for analysis. The exit questionnaire was anonymous. It was self administered and filled out by each of the clinicians immediately after the interview.
A family doctor and a nephrologist developed both the interview guide and questionnaire, and a medical anthropologist reviewed the interview questions to insure consistency and appropriateness. A team of three researchers-the family doctor, the research assistant, and the medical anthropologist-analyzed the data following a contentdriven immersion-crystallization approach. 23 This analytical approach involved a systematic iterative process of interpretive review, deliberation, and categorization. First, each analyst independently reviewed each transcript and identified meaningful units of information pertaining to the research query. The analysts then compared their initial findings, deliberated about their significance, and identified patterns leading to emerging themes. Themes were supported by multiple references and derived by consensus. A data set search for conflicting evidence was performed as a means to support the trustworthiness of the findings. 24, 25 Questionnaire data were entered into a database for descriptive statistical analysis.
Results
The respondents varied in location, specialty, and academic affiliation. The 10 PCPs interviewed came from a wide radius from Buffalo, NY ( Figure  1 ). There were 7 family physicians and 3 internists, 2 academic and 8 community physicians, and 2 urban, 4 suburban, and 4 rural physicians. There was a wide geographic spread, 29 miles and 3 separate counties; a mix of urban, suburban, and rural practices; a mix of community and academic practices; and both internal medicine and family medicine were represented. "This constitutes 20% of our network practices and is fairly representative of the remaining 40 practices in the network regarding these characteristics.
Qualitative study findings are presented below in narrative form under the following general themes: (1) lack of awareness of evidence-based guidelines for CKD; (2) desire for more CKD practice guidance; (3) persistence of traditional, less accurate, diagnostic procedure; (4) variability in the treatment of complications; and (5) uncertainty of timing for referral to a nephrologist.
Lack of Awareness of Evidence-based Guidelines
None of the physicians interviewed reported that they regularly used or were aware of the NKF's evidence-based K/DOQI guidelines. One physician specifically stated: "I'm not aware of any guidelines" for CKD. The key points of the K/DOQI guidelines and the data on whether or not the 10 physicians understood and/or practiced these guidelines are summarized in Table 1. This  table compares the qualitative and quantitative interview results.
Desire for More CKD Practice Guidance
One physician admitted that the lack of well-known guidelines in CKD care has led kidney disease to be "an area that I believe that many of us practice, I don't know, by hook or by crook." More than half expressed a favorable opinion of the use of guided care. In fact, the large majority of the cohort voiced a desire for better guidance in treating kidney disease. "I think that if you guys come up with some type of guidelines that would help us better to manage [CKD] in our office that would be great."
In daily practice, all 10 of the physicians admitted using the guidelines for diabetes and hypertension and felt that these guidelines were adequate in diagnosing and treating kidney disease. As one physician noted: "I think a lot of family physicians don't think about chronic kidney disease the way we think about some of the other guidelines for hypertension and diabetes, so that would be good to be brought to the forefront."
Persistence of Traditional, Less Accurate, Diagnostic Procedure
There was little variation in the physicians' preferences for kidney disease diagnostic tests: serum creatinine was the test of choice. All but one of the physicians interviewed use blood urea nitrogen (BUN), serum creatinine (Cr), and urinalysis as standard screening protocol. Only one physician reported regular use of calculated GFR. This respondent stated that he presently uses this diagnostic test because his laboratory reports the result routinely as a standard feature of a metabolic profile.
Although most physicians are using serum creatinine, a few did emphasize the importance of using a more accurate test. Two physicians mentioned the use of creatinine clearance instead of serum creatinine to more accurately measure kidney function. Both said that they did not use creatinine clearance in regular practice because of the inconvenience of using a 24-hour urine test. "I usually follow more with creatinine than creatinine clearance which is probably not the best thing to do." Although creatinine clearance is a more accurate test than serum creatinine for diagnosing CKD, it is not very practical in clinical practice. The estimated GFR gives improved accuracy without the inconvenience.
Variability in the Treatment of Complications
Of the many complications of CKD, physicians voiced the greatest concern for cardiovascular problems. All the physicians mentioned peripheral vascular disease, hypertension, congestive heart failure, and coronary artery disease as important issues in CKD care.
All the participants emphasized the importance of aggressively treating the comorbidities of kidney disease especially hypertension, diabetes, and hyperlipidemia.
In the treatment of hypertension, almost the entire cohort advocated using ACEIs in patients with renal failure, especially if they had diabetes. However, one physician reported sometimes avoiding use of ACEIs: "I tend to be more cautious with diuretic and. . . don't use ACE inhibitors as readily."
On the topic of anemia, less than half knew the importance of recognizing anemia, and only two regularly prescribed erythropoietin or darbepoietin. Many of the physicians left it up to a nephrologist to begin treatment with erythropoietin replacement. This usually occurred later in the course of the disease. None of the physicians reported referring a patient to a nephrologist specifically for the treatment of anemia even when they did not treat it themselves.
Most of the physicians did not recognize secondary hyperparathyroidism and bone disease as associated with CKD. Only two of ten reported routine testing of phosphate and parathyroid hormone in their patients with CKD.
Most of the physicians also reported avoiding nonsteroidal anti-inflammatory drugs (NSAIDs) in pain management due to the renal damage they can cause. However, a few admitted to giving NSAIDs to CKD patients: "Let's say some patients you can't give nonsteroidal to and others it doesn't seem to bother them that much."
Uncertainty of Timing for Referral to a Nephrologist
There was uncertainty about when to refer to a nephrologist. One respondent, for example, refers to a nephrologist at "a creatinine clearance below 20," another refers at "a creatinine of 1.2," and a third one admitted to referring after reaching the point "when I'm not comfortable anymore." There was no consistent basis for or reasoning about the timing of referral.
The majority identified communication with the specialist as problematic. As one physician complained: "I get frustrated with consultants who don't recognize that [lack of communication] because patients are coming to me for information and if the consultant doesn't coordinate with me then the patient either gets poor care, poor understanding of their disease or frustrated." Some rural physicians expressed difficulty in patient access to care. One of them noted, "I have difficulty in getting my patient to the specialist. They are unavailable and far away. I try to manage as much as I can myself."
Many voiced confusion over the PCP's role once a CKD patient is under the care of a specialist. In most cases, once referred, the specialist tended to take over the care of the patient entirely: "some of them are just better about communicating than others, so we end up sometimes trying to manage these patients without all the information we need to manage them. That's a big area of disconnect for us. . . " Many expressed not knowing whether they or the specialist was responsible for various types of screening and care. For example, it was often not clear who was responsible for the hypertension, diabetes, and lipid management. Also there needed to be clarification as to who would order which laboratory tests. If the PCP and the nephrologist did not use the same information system, then laboratory results were often not shared in a timely fashion.
Only a few of the physicians said they worked together well with a nephrologist: "patients continue to follow here regularly and I feel free to alter medications and that kind of thing, especially in relation to diabetes, hypertension, coronary disease,. . . If there's a kidney specific issue then that often gets deferred to the nephrologist." PCPs expressed greater satisfaction with the relationship when they had a nephrologist in their practice group or a specific nephrologist to whom they always referred patients.
Discussion
There is an urgent need to increase the PCP's awareness of the evidence-based CKD care in the K/DOQI guidelines. There is also an educational need to present the key elements of these guidelines in an unambiguous format so that PCPs can rapidly incorporate them into their daily practice.
Although all the physicians studied were aware of and using guidelines for hypertension and diabetes, all were unaware of the existence of CKD guidelines. There are a number of reasons for this. First, guidelines for hypertension and diabetes are older and better publicized. The K/DOQI guidelines are relatively new, and some are still being developed. In addition, PCPs generally see more hypertensive and diabetic patients in their practice than CKD patients. A third barrier is that guidelines are often cumbersome to read. The K/DOQI guidelines are over 200 pages, and competing demands make it difficult for the PCP to assess what is practical in the routine care of patients. 26 Both JNC VII guidelines for hypertension and the Adult Treatment Panel III (ATP III) guidelines for cholesterol have very concise 1-page tables that describe the suggested procedures for various stages of the disease. 27, 28 Based on these guidelines, there are presently a number of procedures that will go a long way toward delaying progression to ESRD and improving quality of life for our patients. The key points that will help the PCP improve their diagnosis and treatment of CKD are outlined in Table 2 .
Most of the physicians were not aware of using GFR to diagnose CKD. One simple solution could be as follows: once the physician has been made aware of this diagnostic tool, they should request that the laboratory automatically report the GFR whenever a serum creatinine is ordered. This is currently done by all hospitals in western New York. In the meantime, physicians should remember that GFR is influenced by race, sex, and age.
Most patients with CKD have multiple comorbid conditions. This makes it difficult for the PCP to know when to refer a patient and how to set up clear lines of communication with the specialist. Many of these patients are seeing multiple specialists. Maximizing the PCP's ability to diagnose and treat the complications of early CKD (stages 1 to 3) will allow for easier access to appropriate specialty care. The Renal Physician's Association developed a template letter between PCP and specialist that helps to standardize the communication and the roles of the various care providers. The letter is available at http://www.niddk.nih.gov/forms/nkdep/template.asp. Greater dissemination and more research into the testing of these types of devices are needed for improved primary care/specialty collaboration for improved patient care.
The limitations of this study are the small sample size, and the relatively narrow geographic area. Either a broader national survey or a repeat of this study in other areas of the country would be needed to more fully validate our conclusions. Despite these limitations, our hope is that clinicians will take prompt action to improve CKD patient care.
Next steps
As a result of this study, a couple of the next steps were developed. After reviewing the findings, it was felt that a broader survey needed to be done to test the generalizability of this study. A 36 question web based survey was developed by the investigative team and it will be pilot tested in two PBRNs in New York and Wisconsin. If the survey proves useful in this pilot phase, a national survey may be undertaken.
The results of this study were presented at a number of regional NKF Chronic Kidney Disease Symposia. It was felt that the two key findings were the educational need of the PCP as to how to recognize and treat CKD and the poor communication between the PCP and specialist. This was discussed at our western New York kidney disease collaborative, of which the regional NKF is a member. It was felt that there needed to be face to face discussions between PCP and specialist as to how to improve these 2 areas. The regional NKF is sponsoring a series of roundtable discussions with 5 nephrologists and 10 PCPs from our 8-county re- • Estimated GFR is more accurate than serum creatinine in the diagnosis of CKD.
• A GFR of Ͻ60 puts a patient at risk for the complications of CKD, which are coronary artery disease, anemia, and bone loss due to secondary hyperparathyroidism.
• When the GFR falls below 60, stop metformin and all nonsteroidals and COX-2 inhibitors.
• Angiotensin-converting enzyme inhibitors or angiotensin receptor blockers slow the progression of CKD.
• CKD is a coronary artery disease equivalent; therefore, lipid goals should be LDL Ͻ100 and HDL Ͼ40.
• If the hemoglobin is Ͻ11 due to CKD, then erythropoietin replacement will reduce mortality, delay progression to dialysis, and improve quality of life.
• Checking calcium, phosphorous, and PTH will help secondary hyperparathyroidism. Treatment to keep the calcium phosphate product below 55 and keeping the PTH as close to normal as possible will help prevent bone loss and delay the progression of the disease.
GFR, glomerular filtration rate; CKD, chronic kidney disease; LDL, low-density lipoprotein; HDL, high-density lipoprotein; PTH, parathyroid hormone.
gion. The goal of this roundtable is to create a 1-page educational tool that summarizes key evidence-based points of the K/DOQI guidelines and to give advice on when referral to a specialist should be considered. The second goal is to clearly delineate roles and responsibilities of PCP and specialist once a patient is referred. Communication about who writes which drugs and who orders which laboratory tests and how information is shared is the focus of these discussions.
